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ABSTRACT 
- T h e purpose of this study is to develop a model which can satisfactorily 
explain the variations of expected returns on the stocks of different business 
sectors in Hong Kong. This study thus aims at identification of different clusters 
of industrial factors for the respective business sectors. 
The Arbitrage Pricing Theory is the main conceptual framework for the 
analysis. A list of potential factors, e.g. interest rate; social confidence level; 
performance of some foreign stock markets; and etc” are initially proposed and 
then regressed on the returns of different sectorial indices. By stepwise regression 
technique, five sets of industrial factors are determined for five respective sectors, 
i.e. finance, utilities, properties, hotels and industrials. A CAPM model is also 
developed for comparison and a test on the residuals of CAPM by the APT 
factors is conducted as control. 
The outcomes show that the market index is the dominate factor to be 
priced. The exchange rate is the second most common relevant factor which is 
priced in four out of five sectors. Other factors which are identified to be 
relevant include short and long term rate, political confidence level and Tokyo 
Nekfei Index. Generally speaking, each sector is subject to a specific set of 
Abstract [[{ 
factors or the same set of factors but with different risk exposures or betas. It is 
found that utility stock returns are influenced by the market index, exchange rate, 
long and short term rate, and Tokyo Nekkei Index. For both property and 
industrial sectors, the relevant factors are found to be market index, exchange rate 
and political confidence level, the betas are different though. For hotels sector, 
market index and exchange rate are priced. Financial sector is the only one 
sector for which stock returns are found to be solely influenced by the stock index. 
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CHAPTER I 
INTRODUCTION 
The Capital Asset Pricing Model, CAPM, is by far the most common and 
appealing theoretical framework for the explanation of variations of expected 
stock returns. This theory appeals to investors and analysts in the stock market 
since it is easier to be understood and simpler to be practically adopted. 
Although the explanatory power of this model has been suspected by many 
previous studies, it is still the most popular theory of capital asset pricing. 
Many previous studies in the foreign countries have found that the CAPM 
is subject to many limitations. Some alternatives of the CAPM thus emerged 
aiming to provide a model with a better explanatory power on the pricing of 
capital assets. The Arbitrage Pricing Theory, APT, is among the theories that 
could overcome the limitations associated with the CAPM. Many studies, both 
opposing and supporting the theory, have been conducted. In fact, the APT is a 
more sophisticated and complete theory to explain the asset pricing. Being a 
more comprehensive measurement, the APT is of a high potential to provide a 
better explanatory model about the asset pricing. 
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Hong Kong possesses a lot of unique characteristics as it has a small and 
open economy, is highly dependent on the rest of the world, mainly relies on the 
tertiary production but not manufacturing industry, so and so forth. Hong Kong 
possesses one of the most sophisticated financial market in Asia. Although the 
capitalization of Hong Kong stock market is still small as compared to other 
major financial centers, it is one of the most energetic and fast moving markets 
in the world. The extent of internationalisation is also high due to liberated 
government policy and satisfactory infrastructure. The unique characteristics of 
Hong Kong stock market arouse my interest in developing a model to investigate 
into the asset pricing behaviour of the stocks in Hong Kong. 
The APT is adopted as the major conceptual framework for its more 
comprehensive measurement. A CAPM model would also be developed for 
comparison. With the assumption that companies in a specific business sector 
should be subject to a specific set of industrial factors which is different from the 
other business sectors, this study would aim at identifying sets of industrial factors 
for the respective sectors. 
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CHAPTER II 
THE THEORETICAL FOUNDATION OF 
THE CAPITAL ASSET PRICING MODEL, CAPM 
It is commonly agreed that the risk associated with a portfolio of assets can 
be broken into diversifiable and undiversifiable. The Capital Asset Pricing Model 
(CAPM) introduced by Sharpe, Lintner and Black assumes that the expected 
return on a large number of assets can be divided into nonsystematic and 
systematic risks. The systematic risk according to the CAPM can only be 
explained by one common factor which is the return on the market. 
The CAPM, despite of its rather restrictive assumptions, has long been the 
major method for analyzing the variations of the expected return on the financial 
assets. The CAPM has a great deal of intuitive appeal due to simple 
measurement. The CAPM asserts that expected return of an asset should be 
linearly related to the assefs covariance with a single factor, which is the return 
on the market. This can be represented by the form: 
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Ei = Rf + (Em - Rf) Bi 
.
B
i = ° i m / 
where Em the mean return on the market portfolio; 
o m the variance of the market portfolio; 
crim the covariance between the return on asset i and the return on the 
market portfolio; 
Rf the risk free rate; 
Ej the mean return on the given asset i; 
Bj the beta coefficient of the asset i. 
It is noted that the risk free rate Rf and the risk premium X (i.e. Em - R f) are 
both constants that do not depend on the asset i. Actually, the beta coefficient 
represents the systematic risk of the asset i. Having the market condition being 
reflected by the market return Em and risk free rate Rf, the expected return on 
an asset would then be a linear function of only one factor, which is the asset's 
systematic risk The systematic risk Bj can be estimated by adopting the 
following market model: 
ri = A + V m + … 
where T{ the return on asset i; 
rm the return on the market; 
c^ i expected to be (1 - J3) Rf. 
6j estimate of systematic risk; 
residual risk with a mean of zero, E(€i). 
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CHAPTER III 
THE THEORETICAL FOUNDATION OF 
THE ARBITRAGE PRICING THEORY 
The Arbitrage Pricing Theory (APT) firstly developed by Ross and later 
extended by Huberman is treated as an alternative to the mean-variance capital 
asset pricing model. Similar to the CAPM, the APT also explains the expected 
return of an asset as a linear function of the systematic risk but it states that more 
than one systematic risk factors is possible. 
According to Ross [1977], the APT starts at the assumption that the 
returns on an asset portfolio can be broken into systematic and nonsystematic 
risk. Systematic risk is undiversifiable and it can be determined by exposure to 
a number of common factors. The nonsystematic risk is diversifiable, which can 
be eliminated by forming a large and well-diversified portfolio. In addition, the 
APT is based on some other assumptions. Firstly, the capital markets are 
perfectly competitive and frictionless. Secondly, investors are risk averse but 
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prefer better return to lower return subject to the same level of risk. Lastly, Ross 
determined that the systematic risk is not essentially represented by only one 
single common factor, i.e. the return on the market, but represented by a k-factor 
model, so that the return on the asset would take the form: 
ri = E i + + …+ bikFk + ej � 
where r{ the return on asset i, i = l，.，n; 
Ej the asset's expected return; 
Fk the mean zero factors which affect the returns of all assetsf 
bjj the sensitivity coefficient of asset i to the fluctuation in factor j; 
ei a zero-mean, finite-variance residual error term (the unsystematic 
risk component) having the property that the covariance between 
and Fj is also zero. 
It is noted that the APT is essentially based on some assumptions. First, 
the average residual risk, of the portfolio must be equal or highly close to zero. 
Since { i s an unsystematic risk component, it is idiosyncratic to the asset i. It is 
assumed to reflect the random influence of information. So, the following 
condition should be hold 
E[ei I 巧 ] « 0 
where covariance between and F) is equal to zero for all i and j. This condition 
exists when the portfolio is very large making the unsystematic risk, ej, to be 
cancelled out. Therefore, the APT holds if an investor holds a large portfolio. 
This further leads to the second assumption that the set of n assets should be 
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much greater than the number of factors k. Finally, short sales are allowed and 
all the proceeds from the short sales are received by the investors. 
It is noted that the distributions of F and e are not specified by the model, 
although the mean is zero in each case, e is an unsystematic risk component of 
the asset i，s return which is assumed to reflect the random influence of 
information that is unrelated to other assets. Also, F is a common factor to all 
individual assets i which means that F could be the Gross National Product 
(GNP), the Dow Jones Stock Index, or any other factors which one perceives to 
be appropriate for the generation of asset rates of return. 
Ross argued that, in equilibrium, the mean return on an asset portfolio 
with zero-investment and zero-systematic risk should be equal to zero. This 
argument is valid under the condition that the unsystematic risk is eliminated in 
a large and well diversified portfolio. Also, in equilibrium, no arbitrage 
opportunities are available. This is because the arbitragers would exploit any 
arbitrage opportunities until the above argument to be hold. Thus, with the 
absence of risk free arbitrage profits and the k-factor return-generating model 
described before, Ross proves that the expected return on an asset i can then be 
expressed as: 
E i = 久o + 入 1¾ + … + ；lkbik 
where k0 the risk premium for an asset with all b i k=0 
久k the risk premium for factor k 
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It can be easily discovered that the return on any asset is related in a 
linear fashion to the beta factors of the factors that affect asset returns. It can be 
demonstrated that if the only relevant factor is the market, then the model is 
consistent with the CAPM where 
久 o = Rf 
久 i = R m 一 Rf 
Thus, the CAPM can be viewed as a special case of the APT when the market 
rate of return is assumed to be the only relevant factor affecting the asset rate of 
return. However, the APT has the addition advantage that it provides with the 
possibility of the model to include several other factors. 
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CHAPTER IV 
REVIEWS ON THE PREVIOUS STUDIES 
ON THE ARBITRAGE PRICING THEORY 
The empirical testing of the APT is following two different routes. First, 
the scholars tried to identify the number of theoretical factors underlying the 
theory by making use of some analytical techniques, like factor analysis, to study 
the covariance of individual asset returns. For the other route, the scholars tried 
to identify the economic factors, e.g. the Gross National Product, which are 
correspondent to the theoretical factors. 
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Tests for Identification of the Number of Factors 
Studies Supporting the APT 
Roll and Ross�19801 
Being the first and major attempt to identify the number of factors 
underlying the APT, the paper written by Roll and Ross [1980] determined that 
there should be at least three and probably four factors underlying the individual 
returns. Roll and Ross selected totally 1260 stocks which were listed on the New 
York or American Stock Exchanges on both 3 July 1962 and 31 December 1972. 
According to alphabetical order, they divided the stocks into 42 groups of 30 
stocks each. 
For each group of stocks, firstly, they adopted the maximum-likelihood 
factor analysis to determine the number of factors underlying the return of the 
assets in the group. Also, the loading of each factor, i.e. the sensitivity coefficient 
of asset i to the factor j, b^, was estimated. It was found that no more than five 
factors underlying the returns of each group existed. 
Then，Roll and Ross used the estimates of factor sensitivity coefficient, bijf 
and the return of each individual asset i in each period, rit, to determine how 
many factors were important for pricing. They modified the method which was 
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used by Fama and MacBeth in their CAPM test to conduct a cross-sectional 
regression for every time period t with the following model: 
rt = bkt + 
where k t estimated risk premium for factor j in month t; 
the 
mean-zero disturbance at date t caused by intertemporal 
variation in the factors Ft and in the diversifiable component et. 
The time series of At was then used to estimate the standard error of the average 
value of 久0. X0 is defined as the risk premium for an asset with all b ik=0, that is 
equal to the risk free rate. If the true X0 was discovered to be non-zero, it was 
said to be "priced". Therefore, an investor could expect to receive a higher return 
for bearing the risk associated with that factor which compensates for 
undiversifiable variation. Roll and Ross finally determined that at least three and 
probably four factors were priced. 
In order to test the validity of the APT which asserts that no other 
variables, which are not related to systematic risk, would be "priced", Roll and 
Ross had conducted tests on the "own" variance, i.e. the total variance of 
individual returns, and on the factor structure across groups. If the APT is valid, 
the "own" variance and the factor structure should not affect the expected returns. 
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For the first test, they regressed estimates of expected returns on the five 
factor loading estimates and on the standard deviation of individual returns. They 
found that the "own" variance of returns did not have significant influence on the 
individual asset expected returns. 
For the second test, they tested the APT by examining whether the 
estimated k0 term, i.e. the return to a zero beta asset, was constant across all 42 
groups. The APT model would not be valid if the X0 values were not the same 
across the groups. It is because under this condition, the factor structure across 
groups would thus be "priced" since an investor could earn risk-free returns by 
buying the zero beta asset from the group with the higher 久0 value and shorting 
the zero beta asset from the group with lower 久0 value. They found that A0 was 
constant across groups. In conclusion, Roll and Ross determined that the APT 
was a valid model. 
Chen F19831 
Chen's study intended to test whether the APT could explain some of the 
empirical "anomalies" related to the CAPM. Chen extracted data from CRSP 
(Centre for Research in Security Prices) and divided the data into four sub-
periods，1963-66，1967-70, 1971-74, 1975-78.- All asset returns were adjusted for 
all capital changes and including dividends. For each sub-period, he estimated 
the sensitivity coefficient, i.e. bik for the APT and Si{ for the CAPM, of each 
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individual asset to each of the factors in the model, using the data on the odd 
days within the period. The returns for each asset would then be computed on 
the even days of each period. In doing so, Chen could estimate asset's bik and Bj 
in a previous time period. Chen then conducted cross-sectional regression of 
assets' returns in each of the sub-periods. 
He discovered that the APT could explain more of the variance of asset 
returns than the CAPM, i.e. the APT had a higher adjusted R2 which was come 
from the cross-sectional regression of assets' average returns. Chen further 
conducted a test to see the ability of each model to explain the residuals of the 
another model. It was found that the APT model was successful in explaining 
some of the CAPM residuals, but the CAPM was unable to explain any of the 
APT residuals. Thus, the APT is more powerful in explaining and forecasting the 
individual asset returns. 
Pari and Chen�19841 
Pari and Chen [1984] extracted the data from COMPUSTATs Prices-
Dividends Earning file containing monthly returns for 2,090 companies listed on 
the New York Stock Exchange or the American Stock Exchange between the 
period from 1975 to 1980. Individual security data were aggregated into industry 
portfolios. Each portfolio had to contain at least 12 securities in order to 
examine the underlying factor structure of all the major industries in the economy. 
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Then, making use of the factor analysis technique and multivariate test of 
independence, they determined that a three factor model adequately explained 
the correlations among common stock returns for the testing period. A three-
factor model was determined to be significant to explain the stock returns in the 
testing period. The result was consistent with the previous studies that there was 
no significant cross-sectional dependence for the residuals. Residual risk was not 
priced during this time period. 
It is interesting that the outcomes showed that the factor loading of a 
specific factor for different industry was different. The first factor had a 
maximum correlation with the majority of industries which inferred that it should 
be a general market index or indicator of overall economic activity. The second 
factor was dominated by energy-related industries, like Crude Petroleum, Metal 
Mining and Natural Gas Transmission. This inferred that the price fluctuation 
of energy might be an important source of systematic risk for energy related 
businesses. The third factor had a highest correlation with the regular and highly 
leveraged firms that tended to be interest rate sensitive, so it should be some 
economic measure of interest rate risk. This findings showed that, in spite of the 
same set of common factor, expected return on each industry would be subjected 
to different combination of factor loadings. 
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Chang and Lewellen�19851 
‘�•，、 
Chang and Lewellen [1985] factor-analyzed individual asset returns by 
using a rotational technique by Berges in 1982 which was a modification of the 
Roll and Ross approach. This technique could be applied on a much larger group 
basis than the Roll and Ross approach. 
They used the data extracted from the CRSP over the period from January 
1971 to December 1979 inclusive. He conducted factor analysis on each^of the 
33 groups which were randomly classified from the 990 stocks. The number of 
factors were determined by maximum-likelihood chi-square statistics. A portfolio-
grouping approach by Berges was adopted to deal with the size constraint 
imposed by available factor analysis programs. 
The Berges，approach used a rotational technique to reduce the different 
structures to a common space, then pool the estimates to g e t � s e t of more 
efficient ones. Seven time series of standardized factor score estimates were 
obtained from each. The 33 groups of estimates would then be pooled to get a 
set of more efficient estimates of the factor scores by taking the average of the 
estimates form the 33 groups. It was discovered that each of the seven factor 
portfolios generated was a viable proxy for some systematic influence on stock 
returns. This result implied that there would be seven factors underlying the 
market returns during the period interval. The result was consistent with the 
previous studies that more than one common factor exists in the market as 
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systematic influence on the asset returns. 
Th&y further asserted that the above findings supported that mutual fund 
portfolios could not outperform a passive buy-and-hold investment strategy. 
According to the APT, the return of an asset can be expressed as : 
E i =入o + 久 1 � + … + A.kbik 
k 
or E i t - ^ot = A + 2 [bjj AJ 
j = l � 
where Ej expected single-period return for asset i; 
久o risk premium for an asset with all bik = 0，i.e. the risk free rate; 
久k risk premium for factor k. 
and the subscript t denotes the variables at period t. According to the second 
equation, the meaning of the % is thus a risk-adjusted performance measure. If 
a i i s significantly larger (smaller) than zero for a managed portfolio, it would 
imply thnt the managed portfolio outperformed (under-performed) market. 
Therefore, with a seven-factor, return-generating model, a test for the presence 
of abnormal performance of a managed portfolio was conducted. 
The result of their test showed that the average estimated "excess return" 
intercept …was negative for the: managed portfolio while the market model 
results were slightly positive or negative depending on the risk free rate construct. 
Obviously, the result implied that the funds were unable to provide superior rates 
of return when compared with a passive buy-and-hold portfolio strategy. 
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Studies Opposing the APT 
Shanken �1982] 
Shanken [1982] claimed that the usage of the technique of factor analysis 
in the APT was inappropriate. He stated that the APT had not implied an exact 
linear risk-return relation which makes the testability of the theory questionable. 
He. argued that it is theoretically difficult to attach economic significance to factor 
analytic solutions. The factor model could be manipulated rather arbitrarily by 
repackaging a given set of stocks. A new set of returns and a corresponding 
factor model would than be produced with any prespecified random variables as 
the factors. Thus, the analytic solutions can be greatly affected by the choice of 
stocks. 
Dhrvmes. Friend and Gultekins ri98S1 
Dhrymes, Friend and Gultekins [1985] followed the argument of Shanken 
against the APT. They opposed the appropriateness of using factor analytic 
technique in the APT, because of the correlation between the number of factors 
found on the number of assets included in the group and the inability to directly 
test whether a given factor is priced. 
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As asserted by the. APT, other variables, which are not related to 
systematic risk, would not be "priced". Therefore, the variables like the "own" 
广•-
variance1, i.e. the total variance of individual returns, should be irrelevant to 
affect the expected returns. However, in their study, they discovered that the 
number of factors determined was a positive function of the number of 
observations used to estimate'mean returns and risk. The result violated the 
basic assumption of the APT that "own" variances should be irrelevant since the 
number of observations, being not related to the systematic risk, should not be 
priced. Also, the intercept terms were not the same in all groups which according 
to the APT should be either the risk free or zero-beta rates of return. The 
intercepts were found to be significantly different from the riskfree rate. In 
addition, they found that there was a lack of linear relationship between the 
expected rates of return and the measures of risk parameters implied by the APT. 
The Gi kins r i 9 8 7 ] 
Mustafa N. Gultekin and N. Bulent Gultekon [1987] tested the APT model 
and found that the result was very sensitive to the anomalies observed in January 
in the stock returns. They found that the APT model could explain the risk-
return relation mostly for January, but there was no relevant relationship between 
the expected stock returns and the risk measures forecasted by the APT model. 
For details of the meaning of "own" variance, please refer to the previous descriptions 
on the study of Roll and Ross [19801 In their study, they have discovered that the 
"own" variance and the factor structu >ss groups of data were irrelevant. 
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The results supported that there was high correlation between the asset returns 
and the standard deviations in January. This implied that it is possible to use 
total or residual standard deviations as alternatives to the covariance risk 
measures. The result definitely disproved the conclusion of the Ross and Roll's 
study in 1980 that the "own" variance, the total variance of individual returns, and 
difference in factor structure would not be relevant in explaining the asset returns, 
i.e. they are not priced. 
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Test for Identification of Economic Factors 
Chen, Roll and Ross r i 9 8 6 1 
Being the first and major attempt to identify the economic common factors 
underlying the APT, the research paper by Chen, Roll and Ross [1986] 
successfully discovered the real world economic factors which correspond to the 
common factors in the APT. This paper also established a reference for the study 
on the same path in the future. With the assumption that the investors are all 
rational, only unanticipated events could influence the asset expected returns. 
Since they intended to discover the factors which could influence the pricing of 
the stock market as a whole, only the general economic factors were considered. 
They put up a hypothesis that the equity returns are functions of macro 
variables and nonequity asset returns. They started at the dividend discount 





where C the dividend stream 
k the discount rate 
So that the actual returns in a specific period of time are represented by: 
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So that the actual returns in a specific period of time are represented by: 
Sp c <S[E(c)] <Sk c 
__ 丨_丨1 _ _ I _ _ • _ • I — « •丨 • • • "j" j- • 
P P E(c) k p 
where <Sp/p is the change in the stock price and c/p is the dividend yield on that 
asset, together they represent the actual return on a specific asset. It is easily 
understood from the above equality that any systematic forces which change any 
of the variables, i.e. k and E(c), would be those that can influence the asset 
expected returns. 
Therefore, Chen, Roll and Ross identified some economic macrovariables 
that could affect either the expected dividends or the discount rate. The 
estimated economic macrovariables included: 
Industrial Production 
The change in the expected rate of real production affects the real value 
of cash flows so in turn influences the asset expected returns. This change can 
be represented by the monthly growth rate of industrial production which is 
defined as: 
M P � = I P � _ IP(t-l) 
and the yearly growth rate is defined as: 
YP(t) = loge I P � - I P ( t - 1 2 ) 
where IP(t) is the rate of industrial production in month t. 
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Inflation 
The expected dividend returns E(c) can be affected by both real and 
nominal forces. The unanticipated change in the price level has a systematic 
force and defined as: 
UI(t) = I ( t ) - E _ t - 1 ] 
where I(t) is the realized monthly change of the Consumer Price Index for month 
t, while the expected inflation E[I(t)|t-1] is obtained from a research paper by 
Fama and Gibons in 1984. , , 
The change in expected inflation is another inflation-related factor which 
can influence the pricing. This factor is believed to contain information not 
present in the UI variable. This variable is defined as: 
DEI � = E [ I ( t + l ) | t ] - E [ I ( t ) | t - l ] 
It is noted that DEI(t) is not necessarily to have mean zero. 
Risk Premia 
The unexpected change in risk premium (the spread between high grade 
and low grade bonds) is another relevant factor since it affects the discount rate. 
This factor is measured by the variable, UPR, which is defined as: 
UPR(t) = "Baa and under" bond portfolio return (t) - LGB(t) 
where LGB(t) is the return on a portfolio of long term government bonds, while 
the "Baa and under" represents the low grade bond return. 
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The Term Structure 
The unanticipated change in the slope of the term-structure, which would 
affect the discount rate, also influences pricing. The term-structure is captured 
by the variable: 
UTS(t) = LGB(t) _ TB(t-l) 
where TB is the Treasury-bill rate. 
- Before actually proceeding the data, they had investigated the statistical 
characteristics of the macrovariables by computing their correlation and 
autocorrelations. They found that in spite of the existence of correlations 
between the macrovariables, the collinearity was not significant enough to weaken 
the individual impact of the variables on the asset returns. The variables were 
discovered to have mild autocorrelations except that monthly production rate had 
strong seasonal autocorrelation at the 12 month lag. This autocorrelation implied 
the existence of an errors-in-variables problem that would bias downward 
estimates of statistical significance. 
The Model 
A factor model for individual stock returns was then build up as: 
R = a + bMP MP + bDEI DEI + � U I + bUPR UPR + b ^ s UTS + e 
To determine whether the identified macro-variables were related to the 
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underlying factors that explain pricing in the stock market, they adopted a Fama-
MacBeth (1973) technique which had the following procedures. 
1) Regress the asset returns on the unanticipated changes in the 
macrovariables over a period of time to estimate the assets，exposure, i.e. 
bj to the macrovariables. 
2) Carry out 12 cross-sectional regressions, one regression for each of the 
next 12 months, with asset returns for the month being the dependent 
variables and the resulting estimates of exposure in step one being the 
independent variables. Each coefficient from a cross-sectional regression 
would then provide an estimate of the sum of the risk premium associated 
with the macrovariables and the unanticipated change in the variable for 
that month 
3) Repeat steps 1 and 2 for each year and then obtain a time series of 
estimates of risk premium associated with each macrovariable. The time-
series means of the estimates are then tested by t-test for significant 
difference from zero. 
The stocks were grouped into portfolios on the basis of firm size2, which 
was discovered to be a strong factor on asset returns. In doing so, the 
^ It was admitted by Roll and Ross that the grouping technique had significant impact on 
the sensitivity of the results, but they believed that size might be the most appropriate 
criterion for grouping. 
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discriminatory power of the cross-sectional regression test was hoped to be 
improved by spreading the expected returns over a wide range. 
The results shown that over the entire period, MP, UI and UPR were 
significant, with t-statistics greater than 2, while UTS was marginally significant 
only. UI and DEI being inflation related variables were highly significant in the 
1968-77 period and insignificant both earlier and later. 
. T h e n , they tried to test the pricing influence on the market indices, VWEY 
(return on the value-weighted NYSE index) and EWNY (return on the equally 
weighted NYSE index) were added to the set of macrovariables and the same 
procedures were proceeded. In doing so, the influence of the macrovariables on 
pricing was tested by direct competition with a market index. The results were 
surprising as they shown that the market indices failed to have a statistically 
significant effect, i.e. with t-statistics less than 2, on pricing in any period. 
The above result differed greatly from the significance of stock market 
indices in time series since in time series regressions, market indices were 
discovered to be the most significant variables. This showed that stock market 
indices "explain" much of the intertemporal changes of asset returns, but their 
estimated exposures (betas) cannot explain cross-sectional differences in average 
returns after the betas of the macrovariables are included. In other words, the 
market indices had an insignificant influence on pricing, i.e. on expected returns, 
when compared with the macrovariables. In addition, they had tested the 
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influence of real consumption and oil-price on asset pricing and found no 
significant effect. 
Burmeister and Wall�19861 
Burmeister and Wall [1986] constructed an APT model with four 
macroeconomic measures of factors which affected asset returns. The four risk 
factors were similar to that of the Chen, Roll and Ross's study [1986]. They were 
unexpected changes in the risk premium, unanticipated changes in the term 
structure, unanticipated inflation, and unanticipated change in the growth rate of 
real final sales. Since two of the factors were unobserved economic variables, 
they used Kalman filtering techniques to estimate them. 
Three portfolios were used namely, the Standard and Poors 500，an 
equally weighted portfolio of 20 randomly selected stocks, and the T. Rowe Price 
New Horizon Fund. Eight stocks were also selected to represent different 
industries. Then they ran the data on an ordinary least square time series 
regression. Their findings were consistent to that of Chen, Roll and Ross that the 
factor sensitivities had significant variation across stocks. 
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Sweeney and Warga�19861 
Sweeney and Warga [1986] used a 2-factor APT model, the changes in the 
L-T government bond yield and the market, to test whether the interest rate 
would be a factor underlying the asset returns. They tried to find whether the 
investors required an ex-ante premium on the returns for bearing the risk of 
interest rate changes. The interest rate factor was regarded as the unanticipated 
changes in expected inflation plus changes in the real rate of interest. 
They tested the data by maximum likelihood estimation, with both cross-
equation constraints and within-equation nonlinear constraints on the parameters. 
The outcomes showed that changes in the L-T government bond yields would 
affect the ex-post returns on electric utility stocks. However, the effect of the 
interest rate changes on the stocks of this specific industry was discovered to be 
much higher than that on the New York Stock Exchange as a whole. Did it imply 
that the interest rate changes is a factor underlying the expected returns on a 
specific type of stocks, i.e. electric utilities in this case? Did it imply that each 
type of stocks would have its own specific set of underlying factors, while at the 
same time, there are some common factors underlying the market returns as a 
whole? 
IV. Literatures Review on APT 28 
Beenstock and Chan�19881 
.、丨•: 
Beenstock and Chan tried to identify economic factors underlying the stock 
returns in the London Stock Market by an APT model. They selected the 
variables in which some of them were company specific, i.e. idiosyncratic risk, 
while others affected all companies but to different degrees, i.e. systematic risk. 
They used an iterative procedure in which the innovations in the market variables 
depended upon the equilibrium returns on the assets and vice versa. Monthly 
stock returns from October 1977 to December 1983 were grouped into 76 
portfolios of 10 stocks each according to the average monthly returns over the 
period of testing. The hypothesized market risk factors and the expected sign of 
beta factors are shown in Table 1. 
From the data, they gained a four factor model with the risk factors being 
interest rate, fuel and materials costs, money supply and inflation. It was 
discovered that the unanticipated increases in interest rates depress stock returns 
as do unanticipated increases in fuel and material costs. However, unanticipated 
increases in the money supply and the inflation rate raise stock returns. The 
sensitivity of portfolio returns to these risk factor explained their expected returns 
with a R2 of about 0.33. 
, 1 ^ 
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TABLE 1 
The Hypothesized Market Risk Factors 
and Expected Sign of Beta Factors [Beenstock and Chan] 
expected sign of bik 
UK Treasury Bill Rate -
A broad measure of UK money supply ‘ + 
Fuel & material(input)cost index to manufacturing industry -
UK general index of retail prices + 
UK general index of wages + 
Industrial stoppages -
UK exports volume index + 
UK retail volume index + 
UK relative export price (Quarterly) -
UK GDP (Quarterly) + 
Total OECD production (Quarterly) + 
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CHAPTER V 
THE FOUNDATION AND OBJECTIVE OF THE STUDY 
. The CAPM, in spite of its rather restrictive assumptions, has a grerat deal 
of intuitive appeal. It suggests that there is a simple linear relationship between 
expected return on individual security and systematic risk as measured by 
covariance with the market. However, empirical tests in the past, e.g. Black, 
Jensen and Scholes [1972] and Shanken [1985], suggested that the CAPM has 
some limitations. 
The major defect of the CAPM tests is that the CAPM assumes expected 
return on individual asset is influence only by one common factor, that is the 
return on the stock market; the theory neglects and rejects the possibilities of 
other relevant factors. Many studies in the past have already shown that many 
factors would be relevant to explain the expected return of individual stocks. The 
factors could be any marco-e'conomic variables, e.g. GNP, interest rate and 
inflation rate; and measures of political risk. The factors could also be in a 
micro-dimension including firm size, price-earning ratio, and infrequently trading 
of shares in small firm. Therefore, the residual risk of the CAPM could be 
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explained by adding to the model some other factors. The Arbitrage Pricing 
Theory developed by Ross is just among the theories that could overcome the 
limitations associate with the CAPM. 
The APT, a much complicated measurement, is not appealing to the 
practitioners. Functionally, the APT is similar to the CAPM in the sense that 
they both explain expected return of an asset as a linear function of systematic 
risk, however, the APT suggests that more than "One" systematic risk factor would 
be possible to influence the asset's expected return. Furthermore, the -APT is 
believed by some scholars to possess a higher ability to explain and forecast the 
asset's expected return, or in other words, the residual risk can be better 
explained by the APT than CAPM. 
The objective of this study is to discover a list of systematic factors 
underlying the expected security returns in Hong Kong stock market by adopting 
the APT. With the factors underlying the stock returns being identified, a model 
with a better satisfactory explanatory and forecasting power over the expected 
security return should be established. The identification of the undefined factors 
is expected to be useful in explaining the. residual error of the CAPM. In other 
words, the explanatory power of a multi-factor APT model should be higher than 
that of a CAPM model. This study would also provide the comparison of the 
explanatory power between the APT and CAPM models. 
It seems that most of the people who are interested in the behaviour of the 
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stock market would agree the idea that the price of different stocks would move 
together but with different magnitudes. However, would it be possible that the 
stocks of the companies with similar background and business scope shows more 
similar performance? The answer is Yes. Many previous studies have shown that 
firm size and price-earning ratio is strongly related to asset returns. This implies 
that companies with similar size or P / E ratio would perform similarly. Also, in 
the various studies of stock price behaviour by using the APT, the securities had 
to be grouped into portfolios according to different criterion, e.g. the betas on a 
market index, the firm size or level of stock price. The grouping of the securities 
into portfolios according to some specific criterion helps to reduce the noise in 
asset returns and improve the testing result by spreading the portfolio returns out 
of the sample. Thus, the adoption of the sectorial index instead of individual 
stock is more convenient and also logical since the sectorial index is in fact a 
portfolio of stock according to the area of business with weight being assigned to 
each stock according to its market capitalization. At the same time, firm size 
effect is spreaded out since only larger firm would be included. Therefore, it is 
desirable to use the sectorial index as a proxy of the average return on the stocks 
of a specific industry. 
In general, all the stocks listed in Hong Kong Stock Exchange would be 
categorised into sectors, e.g. banking and finance, hotels and properties, for the 
convenience of reference by the investors. According to the Hong Kong Index, 
the constituent stocks are classified into six groups, namely the industrials, 
utilities，banking and finance, hotels, properties and consolidated enterprises. The 
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classification is meaningful as it is expected by the investors that the stock 
performance of the companies in a specific group are similar. The classification 
in turn implies that the sectorial stock expected returns are not influenced by only 
one common factor, i.e. the return on the market, but by either different clusters 
of factors, i.e. industrial specific common factors, or the same cluster of common 
factors but with different risk exposures, i.e. different factor loadings or beta 
coffecients. 
It is suggested by the APT that all securities in the market are influenced 
by the same cluster of "common" factors but it never rejects the possibility that 
different clusters of industrial common factors are relevant for different industries. 
Instead of viewing "stock in the market", if we consider "stock in the industry", a 
specific cluster of industrial common factors can be discovered by using an APT 
model. This does not violate the basic principles of the APT. It would be 
reasonable to believe that a company in a.specific sector would be influenced by 
some specific combination of factors, which are different from a company in 
another sector. The major reason for the identification of industrial specific 
common factors is that an industrial model should be able to explain individual 
stock expected return more precisely and accurately as compared to a market 
model. If this logic is correct, it should be observed that the average returns on 
stocks in different industries are influenced by different sets of factor. 
Hong Kong Index instead of Hang Seng Index is more desirable and 
adopted in this study because of its higher market capitalisation and inclusion of 
more stocks. Its more precise classification is also more desirable. Hong Kong 
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Index comprises of 49 constituent stocks (list of the stocks is provided in 
Appendix I) which account for about 82 percents of market value or 70 percents 
of total turnover of all listed stocks in the stock exchange. The computation of 
the index is by the weighted market capitalisation method. The index on any 
subsequent date is computed by means of comparing the total market 
capitalisation of the constituent stocks on that date with the total market 
capitalisation on the base date.3 
3 The formula of weighted market capitalisation method is : 
2 Pio x Qio 
l0 = X 1000 
s pi0 x QiO 
2 Pit x Qi0 
lt = x l0 
2 PiO x Qi0 
where 丨0 base day index; 
Pj0 market price of stock i on base day 0; 
Pit market price of stock i on current day t; 
Qi0 number of shares outstanding of stock i on base day 0; 
lt index on current day t. 
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CHAPTER VI 
THE PROPOSITION OF POTENTIAL FACTORS 
The Rationale and Criteria of the Proposition 
It must be noted that the major goal of this study is to identify the factors 
which are relevant to the pricing of securities in the Hong Kong stock market, the 
variables can include any macrovariables or even equity related variables like 
stock market performance. 
I try to develop a model by taking securities returns as functions of a list 
of systematic variables. A list of variables which are believed to be potential 
relevant factors are proposed. The criteria of choosing the factors are as 
following : 
1) The variable has been identified by previous studies as relevant. 
2) The variable can influence, stock returns by changing the discount factors 
or expected cash flow.4 The reason can be referred to the principle that 
4 Chen, Roll and Ross [1986] also adopted this principle to determine the selection of 
macrovariables. 
VI. Proposition of Potential Factors 36 




where c the dividend stream 
k the discount rate 
So that the actual returns in a specific period of time can be represented 
by: 
Sp c [E(c)] Sk c 
T + 7 = W T + 7 
where <5p/p is the change in the stock price and c/p is the dividend yield. 
Together, they represent the actual, return on an asset. So, a factor would 
be relevant if it can change either the expected cash flow, E(c), or the 
discount factors, i.e. k. One has to be careful that the factors which are 
relevant in the foreign stock markets may not be so in Hong Kong since 
each economy would have its own specific features. For instance, due to 
1997 issue, the political or economic confidence level of the society 
towards the future of the economy would be only relevant in Hong Kong 
but not the United States. 
According to the above criteria, a list of potential factors have been 
proposed. The rationale and details of the proposed potential factors are referred 
to the followings. 
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For the first criterion, term structure, inflation rate, risk premia and 
production level have been identified by Chen, Roll and Ross [1986] to be 
relevant factors. However, it is impossible for me to conduct analysis on the 
unanticipated inflation and changes in expected inflation since there is no relevant 
data for these variables in Hong Kong. Also, because of the absence of an active 
bond market in Hong Kong, the risk premia cannot be properly constructed. So, 
only expost data would be used in the inflation rate and risk premia cannot be 
tested. 
For the second criterion, I refer to the special features of the Hongkong 
economy. Being an open and small trading economy, Hong Kong has long be 
agreed to be highly influenced by the foreign countries especially the United 
States. Thus, the economy performance of the foreign countries like the United 
States and United Kingdom should be included since there performance would 
influence the cash flow, E(c). Also, the change in the exchange rate would affect 
the cash flow by affecting the revenue when it is translated from foreign 
currencies, of course except USD, into Hong Kong Dollars. In fact, many people 
believe that the Hongkong stock market is more influenced by the global market 
performance rather than by the local economic activities. In order to test whether 
the above belief is correct, some important stock indices and also a world index 
have been included. The recent development associated with the 1997 issue has 
exerted great pressure on Hong Kong, the confidence level of the people 
including investors is included to reflect the willingness of the investors to further 
invest in the economy. 
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Descriptions of the Proposed Factors 
广 , • ' -
Industrial Production (PI) 
Chen, Roll and Ross [1986] have identified that the industrial production 
level has significant influence on asset pricing.5 However, since industrial sector 
does not represent a great portion in the Hong Kong economy compared to that 
in the United States, it is expected that the significance of this variable would be 
relatively lower in Hong Kong. This variable is measured by the production index 
obtained from the Statistic Monthly Digest, however, data is only released 
quarterly. Therefore, the monthly rate of change of this variable is the same 
across the three months. Of course, this is not desirable as the effect of the 
industrial production on the asset return would not be measured properly, and in 
fact serious problems may be created, but it is the only available source of data. 
Monthly change in industrial production is denoted as PI. 
Industrial Production of Major Trading Partners 
Being an open and small trading economy, Hong Kong is reasonably 
influenced by its trading partners especially the United States which is the major 
trading partner of Hong Kong. The economic condition of these countries 
‘ The rationale can be referred to the previous descriptions about the study of Chen, Roll 
and Ross [1986]. 
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probably have great influence on the demand for Hong Kong exports. This in 
turn affects the future cash flow of a company and so as the stock price. Thus, 
the economic performances of the major trading partners of Hong Kong like the 
United States, United Kingdom and Germany should be included in the list of 
potential factors. The industrial production levels of these countries are taken as 
proxies of their economic conditions, which in turn represent the purchasing 
abilities of the Hong Kong products. The monthly growth rate of the production 
levels of the United States, United Kingdom and Germany are denoted as 
USIND, UKIND and GIND respectively. -
Exchange Rate (EERI) 
The fluctuation in the exchange rate of the foreign currencies with respect 
to Hong Kong Dollar would create impact on the profitability of the Hong Kong 
exports. The changes of the profitability of the company should have influence 
on the expected cash flow, E(c) of a company. Of course, it can be expected that 
the effect on the manufacturing sector, especially for those companies which 
produce export goods, should be more severe. 
As the HK dollar is pegged to the US dollar, the influence of the 
fluctuation of US dollar in the international market on Hong Kong could be 
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negligible. The effective exchange rate index (EERI)6 is proposed since it is 
more comprehensive. It is constructed by calculating the exchange rate of fifteen 
currencies7 against Hong Kong dollar with weight being assigned to each 
currency according to the trading volume of respective country with Hong Kong. 
This index is desirable since it measures the actual impact of the movement of 
different currencies on Hong Kong. 
In general, the trade contract is constructed far before the payment, so 
there would be longer term of consideration. In other words, the relation 
between the exchange rate and return is in a long period of time. Thus, in 
addition to the monthly change of EERI, yearly change of EERI (EERI1) is also 
included for it may be pertinent for asset pricing. The series is constructed by: 
EERI � 
EERI1 (t) = - 1 
EERI(t-12) 
0 According to the Census and Statistics Department, the effective exchange rate index 
is calculated according to the following formula: 
RHK.t / rHK.B 
EERIt = 
n = 1 5 R i t w i 
n M 
where RHK t and RHK B are respectively the price of the Hong Kong dollar in terms of 
US dollar at time t and the base period B; while Rit and R旧 are the price of the ith 
currency at time t and base period B, also in terms of US dollars. Wj is the weight of 
. t h e ith currency in the trade volume. 
7 The constituent currencies are USD, Sterling, Deutsche Mark, Japanese Yen, Canadian 
Dollar, Australian Dollar, Singapore Dollar, Dutch Guilder, New Taiwan Dollar, Swiss 
Franc, Chinese Renminbi, Belgian Franc, Republic of Korea Won, French Franc and 
Italian Lira. 
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The EERI(t) actually is the measure of the change of exchange rate of Hong 
Kong dollar during month t, EERIl( t) thus measures the change in exchange rate 
of Hong Kong dollar lagged by 1 year. 
Confidence Level of the Investors in Hong Kong 
After the June 4th Event in China, Hong Kong is subject to the problem 
of losing confidence about the investment environment of Hong Kong. ,vIt was 
observed that the stock market performed so irrational before and after the June 
4th Event, the stock price reacted solely to the growth of the Event at that period 
of time. Later, the movement of the stock market continuously affected by any 
news associated with the decisions and attitude of China government on the Hong 
Kong issue. 
The confidence level of the society in the economic and political prospects 
of Hong Kong reflect the willingness of the investors to further invest in the 
economy. Obviously, this would affect the expected cash flow of a company in 
Hong Kong. The political confidence index and economic confidence index 
established by the Survey Research Hong Kong Ltd. (SRH) is the only relevant 
source which can capture the change in the confidence of the society in Hong 
Kong and so they are taken as proxy of the political and economic confidence 
level. However, as the SRH does not conduct the research monthly, data is 
usually released quarterly. Therefore, the monthly changes in the confidence 
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level would be the same across the quarter. Also, fundamental problem may exist 
since the method adopted by the SRH may not be relevant statistically. In 
addition, the coverage or sample sizes of the previous studies were quite small, 
usually a thousand interviewees are asked a few questions. The statistical 
significance of the index may be questioned. ECONCONF and POLCONF denote 
monthly rate of change of Economic Confidence Level and Political Confidence 
Level respectively. 
The Inflation Rate (CPI) 
It is expected that the inflation rate would have an important impact on 
the performance of the economy. This is because the change of the inflation rate 
would affect the wage level and the real interest rate, both of which would affect 
the production cost or expected cash flow, i.e. E(c). Also, the change in the real 
interest rate would affect the discount rate. The inflation rate is represented by 
the Hang Seng Consumer Price Index. The monthly rate of change of inflation 
(CPI) is used to measure the effect on the asset pricing. 
Interest Rate and Term Structure 
Since the change in the interest rates affects the discount rate, k, the 
changes in the long term and short term rate are proposed. However, because 
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of the fact that there is no active bond market in Hong Kong, a more relevant 
source of these two variables is the Hong Kong Interbank Rates. The monthly 
changes in the overnight and 6-month HIBORs are thus taken to represent a 
short segment of the term structure. 
According to the economic theory, the interest rate and shape of the term 
structure should be determined by the money market force, so the money demand 
and supply should be more proper factors to be proposed. However, in Hong 
Kong, the changes in the interest rate are not determined solely by the demand 
and supply of money in Hong Kong, but also influenced greatly by the interest 
movement of the United States because of the peg exchange rate system. Also, 
since there are no active money and bond markets in Hong Kong, the interest 
rate, in a sense, is not determined effectively by market force but more precisely 
by some bureaucratic decision, i.e. the Interest Agreement. 
It has been identified by many studies, e.g. Chen, Roll and Ross [1986], 
that the change in the term structure is a relevant factors underlying the security 
returns. The shape of the term structure usually represents the expectation of the 
economy to the movement of interest rate, which in fact should influence the 
future investment incentive of the investors in the economy. Because of the 
absence of an active bond market in Hong Kong, the shape of term structure can 
only be represented by calculating the difference between the overnight and 6-
month HIBORs. It must be noted that the above calculation is not appropriate 
since the difference in the term to maturity is so small. In general, the term 
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structure in the other countries refers to the difference in interest rate between 
a 3 month T-bills and a long term bond, say 10 years. Obviously, there may be 
fundamental problem in associated with this variable. 
Foreign Stock Market Performance 
In fact, many people believe that the Hongkong stock market, being 
comparably smaller in size of market capitalisation to many foreign markets, is 
greatly influenced by the global stock market performance rather than by the 
local economic activities. If this suggestion is correct, the foreign stock market 
performance, would be relevant to the pricing of Hong Kong stocks. It would be 
worthwhile to include the monthly rate of change of some important foreign stock 
indices. The Dow Jones Industrial Index, Nekkei Index and Times Index are 
proposed due to their huge market capitalization. Also a world index which 
measures the global stock market performance have been included. 
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CHAPTER VII 
STATISTICAL CHARACTERISTICS OF THE POTENTIAL FACTORS 
Intercorrelations of the Factors 
Table 2 displays the correlation matrix for the potential factors in the 
testing period. The interest rate related variables, i.e. long and short term rate, 
and the term structure, are found to be highly correlated. This outcome is 
expected since the long and short term rates are both extracted from the Hong 
Kong Interbank Rates, and the term structure is constructed by the spread of 
these two rates. Also, as it has been mentioned before that the difference in the 
terms of maturity is too small, i.e. six months, the term structure is expected to 
be highly correlated with the change in 6-month HIBOR. 
The changes in the political and economic confidence levels are found to 
be correlated with each other. It may be because they are both affected by the 
same factor which is the society expectation of the prospect of Hong Kong in 
associate with the development of 1997 issue. 
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Although the strong correlation among the stock indices is foreseeable, it 
is a surprise that the Hong Kong Index is not highly correlated with NYSE and 
TSE, since it has been long believed that the performance of the Hong Kong 
stock market is highly affected by the New York and Tokyo Stock Exchanges. 
The correlation of Hong Kong Index with New York Dow Jones is only 0.22， 
while with Tokyo Nekkei Index is 0.3164 showing that the influence of Tokyo 
stock market on the Hong Kong stock market is even greater. In fact, the low 
correlation of Hong Kong stock market with the New York Stock Market has 
been discovered by some previous studies. On the other hand, the worM index 
is highly correlated with the Hong Kong Index showing that the Hong Kong stock 
market performance is really influenced by the global market performance. The 
high correlation of the Hong Kong Index with the London Times Index may be 
explained by the fact that some blue chip companies of Hong Kong is also listed 
in London Stock Exchange. In addition, the Hong Kong Index is positively 
correlated with the confidence Level of the society in economic and political 
prospects of Hong Kong. This seems reasonable as the confidence level 
represents the incentive and willingness of the investors to invest in Hong Kong. 
Although EERI and EERI1 are quite correlated with each other, the 
magnitude is not as high as expected. 
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Autocorrelations of the Factors 
Table 3 (for more details refer to Appendix II) presents the auto-
correlations for the factors and market indices computed over the testing period. 
It is found that the factors and the market indices usually show mild 
autocorrelations, no strong seasonal effect is discovered. Especially for the 
market indices, no explicit seasonal pattern is observed. 
Only the production index is found to be strongly autocorrelated. There 
is a 12-month lag for this factor as it has a highest autocorrelation at a 12 (and 
also 24 lag), also at the 6 and 12-month lag there is a highest negative 
autocorrelation. This indicates the existence of a seasonal behaviour in this 
variable. As expected, the series of one year EERI is also significantly 
autocorrelated. It must be noticed that the autocorrelation in the factors would 
suggest there exists an error-in-variables problem. This would bias the estimates 
of the loadings of the asset returns on the factors, and also bias downward the 
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CHAPTER VIII 
METHODOLOGY 
Phrase One: The Test on the CAPM Model “ 
Straight line regression would be employed to test the CAPM model. As 
it is mentioned above that securities in each sector would perform similarly, the 
returns on the sectorial index could thus represent the weighted average return 
on the total asset of that sector. According to the dividend discount model, stock 




where p stock price 
c the dividend stream 
k the discount rate 
VIII. Methodology £1 
So that the actual return, Ri, on the asset i in a specific period of time is 
represented by: 
(¾ Cj 
Ri — + — 
Pi Pi 
where <Sp/p denotes rate of change of stock price and c /p denotes the dividend 
yield. 
The CAPM model can then be written as : 
Ri = aj + BjRm + e} 
where ^ constant term; 
Rm return on the market portfolio, i.e. monthly rate of change of the 
Hong Kong Index; 
Ri return on the sectorial index, i.e. monthly rate of change of the 
sectorial index and dividend yield, or Rj = Sp-Jp-j^  + Cj/pj； 
6j estimate of systematic risk, i.e. Beta; 
6j residual risk. 
It is noted that the return on a sectorial index is defined as the summation of 
monthly change in index and dividend yield of the index for the respective month. 
The sectorial index used in the model refers to the index of Industrials, Hotels, 
Finance, Utilities, and Properties. The Consolidated Enterprises Index is not used 
because the stocks under this index do not really have a strong correlation among 
their business areas. Monthly data from the daily price quotation list of the Hong 
Kong Stock Exchange is employed. 
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Phrase Two: The Test on the APT model 
with the Identification of Relevant Factors 
With the hope to obtain a better forecasting power, a multi-factor model 
is developed according to the Arbitrage Pricing Theory. This model should 
include a couple of factors which collectively provide a better explanatory power 
on the return of the individual security. Being the proxy of the average return of 
a specific group of securities according to industry, the return on the sectorial 
index, which is measured by the summation of the monthly change of the index 
and dividend yield for the respective month, is the dependent variable. 
Some factors are expected to influence the returns on stock and thus 
proposed. The potential factors include the interest rates (short term and long 
term) and term structure; industrial productions of the US, Britain and Germany 
respectively; the political and economic confidence level; the performance of New 
York, London and Tokyo stock markets; inflation rate of Hong Kong; exchange 
rate of Hong Kong dollar; and the production index of Hong Kong. All of these 
factors would be the independent variables. Using the stepwise multiple 
regression method, a list of "relevant" factors would be identified. 
A stepwise regression analysis is proceeded to discover the relevant factors. 
At the first stage, the computer determines which of the independent variables 
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is most highly correlated with the dependent variable. Then the program selects 
the independent variable that accomplishes the greatest reduction in the explained 
variance remaining after the two-variable analysis. The program continues in this 
stepwise fashion, at each stage the "best" independent variable in terms of the 
ability to reduce the remaining unexplained variance would be entered. In this 
study, only those factor which is statistically significant, having a t-statistics of 
greater than two, would be entered. 
The model can then take the form: 
R i = ai + b^Fi + ... + bikFk + r?i 
where Rx Return on the Sectorial index i, i.e. monthly rate of change of the 
sectorial index and dividend yield, or Rs = <Spj/pi + Cj/pj； 
Ej the asset's expected return; 
bj： the sensitivity of hereturn on asset i to the fluctuation in factor j; 
Residual term; 
F1 monthly rate of change of overnight HIBOR, SRATE; 
F2 monthly rate of change of six-month HIBOR, LRATE; 
F3 term structure, TS, i.e. TS(t) = LRATE(t) - SRATE(t-l); 
F4 monthly rate of change of industrial production level of the United 
Kingdom, UKIND; 
F5 monthly rate of change of industrial production level of West 
Germany, GIND; 
F6 monthly rate of change of industrial production level of the United 
States, USIND; 
F7 monthly rate of change of Economic confidence level, 
ECONCONF; 
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F8 monthly rate of change of Political confidence level, POLCONF; 
F9 monthly rate of change of New York Dow Jones Industrial Index, 
NYSE; 
F10 monthly rate of change of Tokyo Nikkei Index, TSE; 
F n monthly rate of change of London Times Index, LSE; 
F12 monthly rate of change of Hong Kong Index, HKI; 
F13 monthly rate of change of World Index, WI; 
F14 monthly rate of change of Hang Seng Consumer Price Index, CPI; 
F15 monthly rate of change of Effective Exchange Rate Index, EERI; 
F16 yearly rate of change of Effective Exchange Rate Index, EERI1; 
F17 monthly rate of change of Production Index, PI. 
Sources of data are Hong Kong Monthly Digest of Statistics; Daily Price 
Quotation List of Hong Kong Stock Exchange; and International Financial 
Statistics. The sample period is from April/1986 to August/1990 where monthly 
data is employed. 
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Phrase Three; Test of the CAPM Residual 
As stated by the CAPM, the residual variance cannot be explained by any 
other factors. The residual variance is defined as the propensity of the stock to 
produce returns which deviates from the characteristic line. A series of residuals 
of stock i can be constructed by : 
eit = Rit - (as + Bi Rmt) 
where subscript t denotes a specific month; Rj represents the actual rate of return 
produced by stock i in month t; while (ai + 6j Rm) represents the expectation for 
the return on stock i given the market return and characteristic line. The 
difference of these two parts would then be the residual ex. 
If the CAPM is valid, the expected return of asset i would be explained by 
6i? and the residual ex would behave like noise and have a zero mean (across 
time). However, if the CAPM is not valid and the does not capture all the 
information about the expected return, the remaining information will be 
contained in the residual eit. This implies that the eit is not merely a noise across 
time. If the APT can price the remaining part of the expected return, the e{ of 
the CAPM will also be priced by the APT.8 
8 See "Some Empirical Tests of the Theory of Arbitrage Pricing" of Chen N. F., 1983. 
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To determine whether the residual of the CAPM can be explained by other 
factors as stated in the APT, a stepwise regression is then proceeded with the 
residual e{ as the dependent variable and the set of proposed factors as the 
independent variables. The model would then take the form: 
= A + % Fi + ^a F2 + …+ % Fk + , 
where ex the residual term of stock i of the CAPM; 
Fj the factors which is believed to be priced, i 二 1 to k and they are 
defined in the previous section; 
Aj the constant term; 
6jj sensitivity of hereturn on residual ei to the fluctuation in factor j; 
ej the residual term. 
With the stepwise regression technique, the factors which can price the 
residual e； of CAPM could be determined. It must be noted that if a factor is 
priced in this residual test, it must be priced in the APT model or it is probably 
counterfeit. Thus, if a factor is priced in this residual test and also in the APT 
model, with the same sign and roughly the same magnitude, then this pricing can 
be considered to be not counterfeit. 
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CHAPTER IX 
BASIC RESULTS AND INTERPRETATIONS 
Phrase One: The Test on the CAPM Model " 
The results of the CAPM model are summarized and shown in Table 4 
(for more details refer to Appendix III). From Table 4，it can be discovered that 
all the t-statistics of the market index, Hong Kong Index, are significant in 
explaining the asset returns on the sectorial indices. 
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Table 4 
Market Index (UKI) and Pricing 
on Return on Sectorial Indices 
Index HKI Constant R2 
Finance: beta .83173 .04275 .87842 
(t-value) (18.816) (10.256) 
Utilities: beta .84177 .03781 .81086 
(t-value) (14.494) (6.903) 
Properties: beta 1.07297 .05794 .88072 
(t-value) (19.021) . (10.892) 
Hotels: beta .97778 .04425 .69180 
(t-value) (10.488) (5.032) 
Industrials: beta . .94744 .05157 .76273 
(t-value) (12.551) (7.243) 
：-statistics are in parentheses. ~ 
Beta Coefficient 
The beta factor of a stock is an indicator of the sensitivity of the stock 
return to the changes in the return on the market. The industry beta as indicated 
by the coefficients of market index in each regression is quite consistent with 
general expectation. 
IX. Basic Results & Interpretations ^ 
For property sector, the beta coefficient is greater than one, 1.07297，which 
implies that the fluctuation of asset returns in the sector is more severe than that 
of the market returns. In fact, the stock prices of the property companies has 
experienced great volatility in the market due to great speculation within this 
sector. The beta factors of Hotel and Industrials Indices are merely less than one 
which implies that the degree of fluctuation of the stock returns is merely less 
than that of the market return. 
. T h e beta factors of Finance and Utility sectors are the lowest, both about 
0.83. For Utility sector, the lower beta factor can be explained by the unique 
business nature of the utility companies. The revenues of these companies are 
less susceptible to the change of the economic condition since their products are 
necessities to the public. Also, many previous studies have discovered that 
utilities have lower beta factor. However, for the Financial Index, the reason for 
the lower beta factor would be more implicit and unclear. The possible reason 
may be their diversification of investment as the constituent companies are some 
big banks and security companies which carry diversified investment in different 
business sectors and even different countries. This diversification helps to reduce 
the influence from the performance of domestic economy. 
According to the CAPM, the beta on the market portfolio should be equal 
to one. The beta coefficients of the five sectors range from 0.83 to 1.1, resulting 
an average of 0.93. Although this finding is not perfectly congruous with the 
CAPM theory, the average value is already quite close to "One". One must also 
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be careful that this study does not entail the Consolidated Enterprises Index. The 
result may be more satisfactory if the Consolidated Enterprises Index is included. 
Statistical Significance, R2 
The R2 is generally high which ranges from 0.7 to 0.88. These findings are 
not surprising since according to the CAPM which asserts that market portfolio 
is the only relevant factor, market return should be able to explain all the 
systematic risk variation in change of the return on the market portfolio. It must 
be noted that this assertion refers to the returns on market portfolio but not 
individual firm. 
For the Hotel and Industrial sectors, relatively lower R2s, 0.7 to 0.76, are 
discovered indicating that the return on the market portfolio has a relatively lower 
explanatory power on the variation in the asset returns. The lower R2s for these 
two sectors may be because they are greatly affected by other factors which 
cannot be fully reflected by the market portfolio. For example, for Hotel 
industry, the change in exchange rate would affect the purchasing ability and 
travelling incentive of the foreign tourists in Hong Kong. This in turn may affect 
the profitability of the sector. Obviously, such factor, exchange rate movement, 
should have been included in the market index, but market may be unable to 
capture the complete information of exchange rate movement on the hotel 
industry since the magnitude of the influence would be unique to the hotel sector. 
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Similarly, for Industrial sector, since most of the manufacturing products are for 
export, the fluctuation of the exchange rate would definitely affect the profitability 
of the companies, while it may not be fully reflected by the market. 
On the other hand, the R2s for the financial and property sectors are the 
highest up to 0.88. For financial sector, the above finding is quite consistent with 
general expectation since the performance of the stock market have a very close 
relation with the financial industry in different aspects. Most companies in the 
financial sector, being banks and security companies, are engaging in the activities 
of the stock market. Similarly, the relationship between the property and stock 
market is also very close. The financing of any development project in the 
property sector is supported by the stock market or financial sector. In addition, 
the prosperity of the property market is greatly influenced by the attitude of 
commercial banks to the mortgage loans.. The willingness of the banks to release 
more mortgage loans would affect the sales of property, which in turn influences 
the profitability of the property companies. 
The moderate R2 for the utility sector is reasonable. In fact, the utility 
companies are long believed to be less susceptible to the performance of general 
stock market. Thus, the explanatory power of the stock market return on the 
asset returns of the utility stocks is lower. However, since the companies in this 
sector are highly involved in the Hong Kong economy, but not too dependent on 
the foreign countries, the R2 with Hong Kong stock market is higher than that of 
the hotels and industrial sectors. 
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The Intercept Constant 
The intercept represents the expected rate of return on a stock when 
investors in the market as a whole earned nothing, or in other words, it is the rate 
of return without risk. According to the CAPM, the risk free rate of the market 
portfolio should be comparable to the short term T-bill rate of return. On 
average, the intercept is about 4.7% for the five indices included in the study. 
This risk free rate seems reasonable, but with the testing period of only 4 years, 
it is too prejudice to conclude that this finding is valid. Nevertheless, it is out of 
the scope of this study to test the validity of this result. 
From the other point of view, the intercept term can represent the average 
rate of appreciation earned by the investors holding the stock when investors in 
the market as a whole earned nothing. Thus, the findings of the study can 













































































































































































































































































































































































































































































































































































































































IX. Basic Results and Interpretations Z1 
Phrase Two: The Test on the APT Model 
Table 5 (for details refer to Appendix IV) shows the output of the APT 
model which takes the asset returns on sectorial indices as dependent variables 
and a list of potential factors as independent variables. A factor is chosen by the 
computer program if it helps to explain the remaining variance. All the factors 
must possess at least a t-statistic of more than 2 in order to be selected by the 
program. 广-
The Relevant Factors and the Betas 
For all the sectors, the market index happens to be the most significant 
factor to explain the asset returns. This indicates that the market index is still the 
most relevant factor to be priced. The effective exchange rate index is the second 
most common factors as it is priced in four sectors (Utilities, Properties, Hotels 
and Industrials Indices) showing that fluctuation in the exchange rate does 
influence the returns of most of the companies in Hong Kong. This finding seems 
reasonable for Hong Kong such a small and open economy. The other factors 
include the Tokyo Nikkei Index, overnight and six-month HIBOR (for Utilities 
Index); and the political confidence index constructed by SRH (for Properties and 
Industrials indices). It might be a surprise to some investors that New York Dow 
Jones Industrial Index cannot even enter one of the equations. In fact, this 
IX. Basic Results and Interpretations 65 
outcome is foreseeable as it has been discovered in Chapter VII that the 
correlation between Hong Kong Index and Dow Jones Industrial Index is only 
0.22. .‘ 
Financial Sector 
For this sector, only the market index is discovered to be relevant, in other 
words, no only factors are possible to explain the residual of the CAPM model. 
This implies that the asset returns on the financial stocks could not be further 
explained by any one of the potential factors proposed by this study. In fact, this 
cannot reject the validity of the APT since the factors proposed may not be the 
correct relevant ones. One can only conclude that the correlation between the 
market return and the asset return on financial sector is so high. In this case, the 
industry beta factor is the same as that from the CAPM model. 
Utilities Index 
Four factors besides Hong Kong Index are identified to be relevant in this 
sector. They all are statistically significant, with t-values of more than two, in 
explaining the asset returns. They include the effective exchange rate index, 
overnight HIBOR, 6-month HIBOR (-ve) and Tokyo Nekkei Index (-ve). 
The beta factors of the EERI and overnight HIBOR are both positive 
indicating a positive correlation between these factors and the asset returns. 
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Since an increase of EERI means an appreciation of Hong Kong dollar against 
the fifteen constituent currencies, the positive beta factor of EERI, 1.131, implies 
that the asset returns increase quite proportionly with an appreciation of Hong 
Kong dollar. This outcome is reasonable since the utility companies in Hong 
Kong are solely dependent on the import of energy, equipments and facilities. So 
an appreciation of Hong Kong dollar which decreases the import prices in term 
of Hong Kong dollar would be beneficial to the utility companies. The beta of 
more than one indicates that the sensitivity of the return to the change in 
exchange rate is quite high. " 
For the overnight HIBOR, although it is highly statistical significant, t-
value of 4.205，the sensitivity of the asset returns on the change of overnight 
HIBOR is so small since its beta factor is just merely greater than zero, 0.000867. 
The positive beta seems to be against the general intuition that higher interest 
rate, which means higher cost of capital, would be unfavourable to the company. 
In fact, the change of short term interest rate would not influence the cost of 
capital of the utility companies since they are not dependent on short term 
funding. Rather, this kind of companies may possess a large amount of asset in 
the form of short term debt securities, so an increase in short term interest rate 
would improve the asset return, the improvement is quite minimal though. 
For 6-month HIBOR and Tokyo Nekkei Index, the beta factors are both 
negative. The negative beta factor of 6-month HIBOR, -0.11768, is consistent 
with the fact that the utility companies are dependent on long term funding. 
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Thus, an increase in long term fund would exert a burden on the capital and then 
would be unfavourable to the asset return. However, due to strong financial 
health of the utility companies, the effect of the change in long term interest on 
the asset should not be so serious. This is supported by a small factor beta. 
For the Tokyo Nekkei Index, the reason for a negative beta factor may be 
so implicit that no direct and clear correlation can be described. However, an 
educated guess can be provided that fund may be transfered form Japan into 
Hong Kong when the Tokyo stock market performs unsatisfactorily. In this case, 
Hong Kong is taking the role of shelter of fund while the utility stocks having a 
more stable price may be a suitable type of investment. 
Properties Index 
Three factors are determined to be priced for this index. They include the 
market index, yearly effective exchange rate index and the political confidence 
level. They all show positive correlations with the asset returns on this index. 
The beta of the market index for this sector is more than one, just similar 
to that in the CAPM model. For the effective exchange rate index, a positive 
beta factor is found indicating that an appreciation of Hong Kong dollar would 
improve the asset returns. The rationale is similar to the case in the utility sector. 
Since all the materials and equipments for construction of building are imported, 
an appreciation of Hong Kong dollar which lowers the import prices of various 
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materials in term of Hong Kong dollar would definitely favour the property 
companies. It must be noticed that the factor is "yearly" but not "monthly" 
effective exchange rate index. This is because the lead time between the ordering 
and the arrival time of the merchandises may be quite long, so yearly change in 
the exchange rate would be more relevant. The lower magntiude of the beta of 
this factor demonestrates that the sensitivity of the stock return to the change of 
this factor is not so higher. This in fact is consistent with the intuitive knowledge 
that the cost of materials should not exert a high pressure on the return of the 
property company. -
The political confidence level of the society is also positively correlated 
with the asset returns. The beta factor which is merely more than one shows that 
the sensitivity of the asset returns on the change in this factor is quite high. In 
fact, this is reasonable as the prosperity of the property market is highly 
dependent on the willingness of the society to further invest, or live, in Hong 
Kong, which in turn is affected by the political confidence level. 
Hotels Index 
For the hotels sector, only market index and effective exchange rate index 
are discovered to be relevant. The beta coefficient of market index is close to 
one shows that the asset returns react to the market return with a ratio of almost 
one. The negative sign of the EERI beta is consistent with intuitive expectation. 
Since an appreciation of Hong Kong dollar would raise the cost of the tourist to 
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travel and buy things in Hong Kong in terms of their currencies, this would hinder 
their enthusiasm to travel in Hong Kong which in turn is unfavourable to the 
hotel sector. The beta coefficient of more about 1.7 indicates that the sensitivity 
of the stock returns to the fluctuation of exchange rate is very high. This in turn 
implies that the effect of the exchange rate movement on the asset returns of 
hotels is so significant. 
Industrials Index 
For the industrial sector, besides the market index, the effective exchange 
rate index and political confidence level are found to be relevant. For EERI, the 
reason for a negative beta is similar to that of the Hotels Index. Since most of 
the manufacturing products are for export, the appreciation of the Hong Kong 
dollar would reduce the competitive ability of Hong Kong exports by raising the 
price of exports in terms of foreign currencies. In this case, the buying incentive 
of the foreign countries would decrease. The beta of -0.97 shows that the 
sensitivity of the asset returns is quite high to the changes of exchange rate. 
It is quite unusual that the political confidence level is found to be 
negatively correlated with the asset returns. This finding is quite a surprise since 
it is intuitively expected that the sign of beta should be positive. One possible 
reason may be that when the political confidence level is high, the investor may 
be more willing to involve in some higher risky investment like property and 
financial sector, capital may thus be removed from the industrial sector and 
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injected into the other sectors. Then, in this case, the returns on the stocks in this 
sector would decrease. Another possible reason for this inconsistency may simply 
because the index constructed by SRH is a improper proxy of the social 
confidence level since the construction of this index is quite unsystematic. In fact, 
there may be some theoretical reasons for such a negative beta, it is out of the 
scope of this study though. 
Improvement in the Significance, R2 “ 
It is found that the R2s obtained in the APT model are usually higher than 
that in the CAPM model. The result of the improvement in R2, or in other words 
the explanatory power, can refer to Table 6. 
According to Table 6，the improvement of the explanatory power, R2, when 
the APT model is adopted instead of the CAPM model ranges form 0% to 11%. 
The greatest improvement appears in the utilities index, which accounts for about 
11% of improvement in R2 since four more factors are discovered to be relevant. 
The second highest improvement happens in the Hotels and Industrials Indices, 
a moderate 7% of improvement is found for both of them. While for Financial 
Index, no factor is able to be significant in explaining the variance after market 
index is included. 
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TABLE 6 
A Comparison of R 
of the CAPM and APT models 
Index R2 R2 percentage 
CAPM APT change of R2 
Financial .87842 .87842 二 0% 
Utilities .81086 .90146 +11.17% 
Properties .88072 . .90795 +3.09% 
Hotels .69180 .74083 +7.09% 
Industrials .76273 .81309 +6.6% 
In the APT model, for the utility and property sectors, the R2 is more than 
0.9 implying a less than 10% of unsystematic risk, however, for hotels sector, the 
R2 is only 0.74. This divergence may just signal the omission of some relevant 
factors which can explain the asset returns in the hotel sector. From the above 
findings, besides the market index, only the exchange rate is determined to be 
relevant in almost all sectors, while the others are just relevant in some specific 
sectors. 
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Although the improvement in the explanatory power is generally moderate, 
the higher value of R2s of the APT model indicates its stronger explanatory and 
forecasting ability than the CAPM model. Actually, the moderate improvement 
in the explanatory power can be due to omission of some correct and relevant 
factors in the model. 
The Intercept Constant 
According to Table 6，the intercept constants are found to be ranging from 
4 to 6.4 percents with an average of 4.8 percents. According to the APT, this 
intercept should represent the risk free rate which is similar to that of the CAPM. 
According to the APT, the intercept should be the risk free rate and it must be 
the same across different subgroups, or indices in this study. Although the 
intercepts of the indices are not the same, the difference is so small except the 
one for property sector which is 6.4%. It can be simply concluded that the 
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Phrase Three ； Test of the Residuals of CAPM 
• : ^ 
The result of the regression on the residuals of CAPM with the potential 
factors as the independent are summarized in Table 7 (for details refer to 
Appendix V). From table 7’ the results are quite consistent with the expectation 
that almost all the factors, except the effective exchange rate index for Industrials 
Index, which are discovered to be relevant in the APT model, are also discovered 
to be priced in this residual test. Of course, the market index would not be 
priced since it has been included in the CAPM model. 
The findings in the Table 7 indicate that some of the information have not 
been captured by the market return but by the relevant factors of the APT. It 
must be noted that the pricing of a factor is not counterfeit in this residual test 
only when they are also priced in the APT, and with the same sign and roughly 
the same magnitude. 
It can be easily discovered that the sign of the -x of this residual test and the 
bj of the APT are the same. Also, the magnitudes of these two coefficients are 
roughly the same. This shows that the pricing of the factor on the residual of 
CAPM is not counterfeit. Only the EERI for the Industrials Index is not 
significant in this residual test but priced in the APT model. In fact, the EERI 
cannot enter the equation with a t-statistic of -1.902 (refer to Appendix V) which 
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is just slightly unsatisfactory to be significant. 
In spite of the apparent lack of power, all the factors are significant in 
explaining the residual 6丨 of the CAPM. Therefore, it can be determined that the 
CAPM cannot fully explain the asset return while the missing information is 




This study has laid a foundation for the further investigation into the area 
of capital asset pricing in the Hong Kong stock market. Based on the theoretical 
foundation of the APT, this study has initially established a set of potential factors 
with market index being included. Then the relevant factors are determined by 
the stepwise regression technique. 
The factors which are determined to be priced are not the same across 
different sectors. Only market index, Hong Kong Index, is found to be priced 
across all sectors, while the exchange rate, as measured by the Effective Exchange 
Rate Index, are found to be priced across four sectors except the financial sector. 
This shows that besides the market index, the exchange rate can be considered 
as a common factor underlying the returns of most stocks in Hong Kong. This 
is supported by the fact that Hong Kong is a small and open economy which is 
susceptible to the changes in exchange rate. This finding is indeed different from 
that in other countries, like U.S.A. and Britain, which is less dependent to the rest 
of the world. 
77 X. Conclusion 丄 
For the financial sector, only market index is found to be relevant. This 
finding is a bit surprising since some factors like interest rate movement and the 
performance of other stock markets are expected to be relevant. In deed, the 
relation between the financial sector and the stock market is obviously significant 
and so the result is reasonable. 
It is found that besides the market index, exchange rate; interest rate 
movement and Tokyo stock exchange capture some information about the pricing 
of utility stocks. Although the Tokyo stock exchange is found to be significant in 
explaining the stock return, the reason seems to be so implicit and unclear. It 
may be worthwhile for some studies to further investigate into this issue. 
For the property sector, the factors which are determined to be priced 
include the market index, exchange rate and political confidence level. Their beta 
factors all carry positive sign. This finding is consistent to the intuition. 
Only market index and exchange rate are found to be relevant in explaining 
the stock returns of the hotels sector. The sign of the beta factors are both 
consistent to the general expectation. 
For the industrial sector, it is determined that the relevant factors are 
market index, exchange rate and political confidence level. A strange outcome 
occurs when the sign of the beta coefficient of political confidence level is 
discovered to be negative. No concrete description up till now can be provided 
JO 
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to explain the outcome. The plausible reason of it so requires some further 
investigations. 
This study aims at deriving a multi-variable model for the pricing of capital 
asset returns. Although the collective explanatory power of the factors being 
identified is not so high compared to market index, they all are significant in 
improving the explanatory power on the asset returns. It is further proved by the 
test on the residual of CAPM that the asset returns are not fully priced by the 
market index but by some additional factors. " 
In addition, the findings are consistent with the foundation of this study 
which assumes that companies in a sector should be subject to the influence of 
a specific set of factors different from those in another sector. It is found that 
return on each sectorial index is generally explained by a specific set of factors 
or a same set of factors but with different risk exposures, i.e. different betas. This 
findings indicate that it would be worthwhile to conduct research which focuses 
on a specific sector and then constructs a specific set of relevant factors for the 
sector. This information would definitely be invaluable to the investors and 
decision makers. 
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CHAPTER XI 
LIMITATIONS AND FURTHER IMPROVEMENT 
One of the major problems with the testing of APT is that the theory itself 
has never suggested or referred to any identified factors that are priced. The 
problem encountered by this study are just the same. In this study, it has been 
found that different factors are priced in different groups of stock, as measured 
by sectorial indices. Only the HKI are founded to be priced in all indices, while 
the set of relevant factors is different for different sectors. This should violate the 
basic assumption of the APT that only a few factors should be priced. Also, the 
risk-free rates of different sectorial indices are also not perfectly consistent. This 
may also violate the assumption of the APT that the risk-free rate must be 
consistent across the stocks. 
Actually, the findings may not reject the APT. If more factors could be 
included, the several factors identified by this study may not be the only factors 
that price, and they may no longer fully explain the covariance between the 
returns on stocks. In addition, it could be the missing factors that account for the 
XI. Limitations & Further Improvements 肌 
inconsistencies between the sectorial indices since these factors may be more 
important to some sectors than the others. After all, the factors identified by this 
study may not be the right factors so the inconsistencies could be the result. For 
further improvement, the studies in the future should include some other 
potential factors. Also, as the testing period is limited by the history of Hong 
Kong Stock Exchange, a longer testing period should be adopted in the coming 
studies. 
Another problem which is worth noting is that the testing period includes 
the stock crash. It is suggested by some studies that the stock crash should not 
be included in any testing of stock market because fundamental structure and 
behaviour of the stock market has been altered after the crash. It is suggested 
that the testing period should be split with the crash being excluded. However, 
due to insufficient data, it is determined that the period of stock crash should be 
included, error may exist though. 
This study is also subject to many limitations from the construction of series 
of proposed factors. First of all, the adoption of quarterly data for monthly 
measurements is fundamental unsatisfactory and may bias the result. Also, 
promblems arise in different dimensions. They are especially serious for some 
important factors like inflation rate, interest rate and maturity premia, confidence 
level of the society, and proxy of the economic performances of the trading 
partners of Hong Kong. 
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The expected and unexpected inflation which are determined by many 
previous studies to be relevant are not included in this study due to the lack of 
source. However, due to the substantial influence of the U.S.A. to Hong Kong, 
the expected inflation of the U.S.A. may be useful to be included and taken as 
proxy of the expected inflation of Hong Kong. In this study, the economic 
performances of the trading partners of Hong Kong are represented by the 
industrial production level of the respective countries. In fact, the industrial 
production level is not approperiate proxy of the economic performance, or more 
precisely GNP, of a country, so error may be involved in this data series. 
For interest rate, overnight and six-month HIBORs are used to construct the 
data series of a short segment of the term maturity but not short and long term 
interest rates repectively. Fundamentally, it is unsatisfactory to use the data of 
interest with such a small differential of maturity, however it is more improper to 
take overnight and six-month HIBORs as proxy of short and long term rate. In 
fact, overnight HIBOR cannot represent short term rate. This is because 
overnight borrowing cannot be a short term source of fund for most of the 
companies except banks and finance companies, rather, we generally refer rate 
of three-month T-bills to be proxy of short term rate in the U.S. Similarly, six-
month HIBOR cannot represent long term rate since this maturity is too short to 
be long term. The problem would then arise similarly for the term structure. 
Nevertheless, these variables are proposed since they are the most relevant and 
available data. It may be possible and more desirable for the coming studies to 
use the U.S. term spreads and interest rates as proxies of these variables. 
XI. Limitations & Further Improvements ； 8 2 
Another major defect in the factors construction is the political and 
economic confidence level. Due to the 1997 issue, these two factors are deemed 
to be highly significant in the determination of asset returns in Hong Kong for the 
decade. The political and economic confidence indices constructed by the SRH 
are the only relevant proxies and so these indices are adopted, although the 
statistical significance of these indices is questioned. Fundamental error may exist 
if these indices are constructed improperly. In addition, since the indices are not 
released each month, the use of quarterly data for monthly measurements would 
bias the result. .’.： 
All in all, due to lack of appropriate proxies of various factors, the results 
of this study are expected to be less satisfactory. The results of the study can 
certainly be improved if more precise and proper information about the factors 
like inflation rate and social confidence level can be composed. The 
improvement of the sources of information obviously depends on the further 
studies in these issues. In fact, this study is subject to many limitations, error and 
incomprehensiveness would be possible. Further study in this issue would be 
helpful to the improvement of the findings. 
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APPENDIX I 
; The Constituent Stocks of the Hong Kong Index 
As of April 1990 
Finance Sub-index 
Bank of East Asia Ltd. 
Hang Seng Bank Ltd. 
Hong Kong and Shanghai Banking Corporation 
Jardine Securities Ltd. 
Sun Hung Kai Company Ltd. " 
Wing Lung Bank Ltd. 
Utilities Sub-index 
China Light and Power Company Ltd. 
Hong Kong Electric Holdings Ltd. 
Hong Kong and China Gas Company Ltd. 
Kowloon Motor Bus Company (1988) Ltd. 
Industrials Sub-index 
Chung Wah Shipbuilding & Engineering Company Ltd. 
Conic Investment Company Ltd. 
Hong Kong Aircraft Engineering Company Ltd. 
San Miguel Brewery Ltd. 
Winsor Industrial Corp. Ltd. 
Johnson Electric Industrial Manufacturing Ltd. 
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Properties Sub-index 
Great Eagle Company Ltd. 
Cheung Kong (Holdings) Ltd. 
Hang Lung Dev. Company Ltd. 
Henderson Land Dev. Company Ltd. 
Hong Kong Land Holdings Ltd. 
Hong Kong Realty and Trust Company Ltd. 
Hopwell Holdings Ltd. 
Hsin Chong Int'l Holdings Ltd. 
Hysan Dev. Company Ltd. 
New World Dev. Company Ltd. 
Sino Land Company Ltd. 
Sun Hung Kai Properties Ltd. 
Tai Cheung Holdings Ltd. 
Hotels Sub-index 
Habour Center Dev. Ltd. 
Hong Kong and Shanghai Hotels Ltd. 
Mandarin Oriental Inf l Ltd. 
Miramar Hotels and Investment Company Ltd. 
Regal Hotels Int'l Holdongs Ltd. 
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APPENDIX II 
Autocorrelations of the Sectorial Indices 
and Potential Factors 
A u t o c o r r e l a t i o n s : FIN Finance index 
Auto- S t and . 
Lag Corr. Err. -1 - .75 - . 5 - .25 0 .25 .5 .75 1 
I I I I ~ ~ ~ ~ I I I I 
1 .099 .134 • • • 
2 - .036 .132 • 
3 - .153 .131 • • • 
4 - .178 .130 -mam 
5 - .232 .128 m m 
6 .069 .127 • • • 
7 .207 .126 H . 
8 - .075 .124 . • — 
9 .015 .123 • 甲 • 
10 .119 .121 - m • 
11 - .095 .120 • m 
12 - .151 .119 . 囲 
13 - .055 .117 . a • 
14 - . 0 6 0 . 1 1 6 . 匪 • 
15 - . 1 4 2 . 114 • 囲 
16 .115 .113 m • 
17 .130 .111 h i -
18 - .029 .110 . • • 
19 .048 .108 • • • 
20 .161 .106 h -
21 - .123 .105 • _ • 
22 - .081 .103 • m • 
23 - .128 .101 • 
24 - .030 .100 . a 
A u t o c o r r e l a t i o n s : UTIL U t i l i t i e s index 
Auto- S t and . _ 
Lag Corr. Err. -1 - .75 - . 5 - .25 0 .25 .5 .75 1 
I I “ I I f I I I I 
1 - . 1 5 1 . 134 . 画 
2 - . 1 6 5 . 132 . 囲 
3 - .013 .131 . • -
4 .017 .130 . • . 
5 - .085 .128 . m 
6 .070 .127 . • • 
7 .213 .126 h i -
8 - .272 .124 . h h 
9 .132 .123 hhi • 
10 .178 .121 
11 .027 .120 . • • . 
12 - .208 .119 . m b i 
13 .005 .117 . . • 
14 . 0 2 6 . 1 1 6 . 麗 . 
15 - .131 .114 . _ 
16 . 1 5 8 . 1 1 3 画 . 
17 - . 0 1 3 .111 • . • 
. 1 8 - . 1 3 9 . 110 •園丁 
19 .022 .108 . . • 
20 . 134 . 1 0 6 圓 . 
21 - . 1 4 2 . 105 • 画 
22 - . 1 2 7 . 1 0 3 . B H 
23 - .010 .101 . • 
24 .003 .100 • • . 
0(： 
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A u t o c o r r e l a t i o n s : PROP P r o p e r t i e s index 
Auto- S t and . 
Lag Corr. Err. -1 - .75 . - . 5 - .25 0 .25 .5 .75 1 
I I I I f ~ I I I 
1 - .080 .134 . m 
2 . 0 0 2 . 1 3 2 • 
3 - .019 .131 • • • 
4 - .139 .130 • mm 
5 - .158 .128 • mm 
6 - .012 .127 • • • 
7 .192 .126 mam-
8 - . 1 0 6 . 1 2 4 . 画 • 
9 .108 .123 m • 
10 .238 .121 m h 
11 - . 1 0 8 .120 • • • 
12 - .183 .119 - h i 
13 - .160 .117 • mm 
14 - .035 .116 • H • 
15 - . 1 4 1 . 1 1 4 • 画 
16 .118 .113 h • 
17 .127 .111 
18 - .096 .110 . m • 
19 .112 .108 • m • 
20 . 1 7 0 . 1 0 6 画 -
21 - .292 .105 h ^ H 
22 - .063 .103 • • • 
23 - . 1 6 4 . 1 0 1 . 囲 
24 .027 .100 . • • 
A u t o c o r r e l a t i o n s : HOTEL Hote l s index 
Auto- S t and . 
Lag Corr. Err. -1 - .75 - . 5 - .25 0 .25 .5 .75 1 
I I I I " " “ f ~ I ~ I I ~ I 
1 - .118 .134 . m • 
2 - .082 .132 . m 
3 .016 .131 . • • 
4 .021 .130 . • • 
5 - .178 .128 . h h 
6 .027 .127 • • • 
7 .040 .126 • • 
8 - .235 .124 h h i 
9 .138 .123 • • 
10 .069 .121 . • -
11 .036 .120 • • • 
12 - .279 .119 mmmm 
13 .016 .117 • • . . 
14 .037 .116 • 
15 .017 .114 • . • 
16 .091 .113 . m • 
17 .033 .111 . • • 
18 - . 1 5 1 . 1 1 0 . 画 
19 .095 .108 _ . 
20 .265 .106 h h 
21 - .225 .105 h h I 
22 .010 .103 • • • 
23 - .003 .101 • 甲 • 
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A u t o c o r r e l a t i o n s : LRATE 6-month HIBOR 
Auto- Stand. ^ _ . 
Lag Corr. Err. -1 - .75 - . 5 - .25 0 .25 .5 .75 � I I I I I I I I I 
1 .212 .136 m m -
2 .043 .135 • • • 
3 .119 .133 • • • 
4 - .040 .132 • • • 
5 - .241 .130 h h i 
6 - .248 .129 m m 
7 - .181 .128 
8 - .150 .126 - • 
9 - .028 .125 • • • 
10 .034 .123 . • • 
11 .206 .122 \mmm-
1 2 . 0 1 6 . 1 2 0 • 甲 -
13 .139 .119 • • • 
14 .056 .117 • • -
15 --047 .115 • • . 
16 .015 .114 . 甲 - 、： 
17 - .118 .112 . • • 
18 - . 1 5 4 .110 - 義 
19 .087 .109 • • • 
20 - .003 .107 . 甲 . 
21 - .114 .105 • m • 
22 .033 .104 - • -23 .082 .102 •• • 
24 - .036 .100 • • • 
Autocorrelations: TS Term Structure 
Auto- Stand. 
Lag Corr. Err. -1 - .75 - . 5 - .25 0 .25 .5 .75 
I I I I I I ” " " H I 
1 .174 .136 \wmm • 
2 .240 .135 \tmmm 
3 .361 .133 h m m h 
4 .043 .132 • L • 
5 .303 .130 L m h 
6 .072 .129 • L -
7 .036 .128 • • • 
8 .265 .126 
9 - .082 .125 . m \ • 
10 .017 .123 • 甲 • 
11 .034 .122 • • • 
12 - .193 .120 - h i 
13 - .021 .119 . • • 
14 - .040 .117 • J 
15 - . 1 6 9 .115 . 画 
16 - .195 .114 - h i 
17 - . 1 5 9 .112 • 囲 • 
18 - .177 .110 m m \ 
19 - .155 .109 
20 - .218 .107 h h 
21 - .129 .105 • _ 
22 - .119 .104 • m\ 
23 - .206 .102 HHi 
2A - .195 .100 m m l 
9 8 
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A u t o c o r r e l a t i o n s : USIND I n d u s t r i a l p r oduc t i on of Uni ted S t a t e s 
Auto- S t and . 
Lag Corr. Err. -1 - .75 - . 5 - .25 0 .25 .5 .75 1 
I I I I + I I I I 
1 .298 .134 H M 
2 - .000 .132 . • . 
3 - .085 .131 • wm 
4 - .079 .130 • wm 
5 - .065 .128 • • 
6 - .045 .127 • • • 
7 - .055 .126 • • • 
8 - .019 .12A . • -
9 .012 .123 • 甲 • 
10 .276 .121 h h 
11 . 1 4 6 . 1 2 0 画 -
12 - .032 .119 . • • 
13 - .262 .117 h h i 
U - .155 .116 . mm 
15 - .059 .114 • • . -
16 - . 0 5 5 . 1 1 3 • • . 、： 
17 - .097 .111 . m 
18 - .107 .110 . • 
19 - .081 .108 . _ • 20 .026 .106 • • . 
21 - .026 .105 . • . 
22 .007 .103 . • • 
23 - .021 .101 • • . 
2A - .021 .100 . • • 
A u t o c o r r e l a t i o n s : ECONCONF Economic con f i d enc e l eve l 
Auto- S t and . 
Lag Corr. Err. -1 - .75 - . 5 - .25 0 .25 .5 .75 1 
I I ~ I I I I I I 
1 .301 .136 HBHH 
2 .054 .135 . • . 
3 - . 0 3 2 . 1 3 3 . H 
4 - .063 .132 . • • 
5 - . 1 6 7 . 1 3 0 . 囲 
6 - .127 .129 . mm 
7 - .020 .128 . 
8 .040 .126 B . 
9 .037 .125 a . 
10 - .013 .123 . . . 
11 - . 1 3 2 . 1 2 2 . 囲 
12 - . 1 5 3 . 1 2 0 . 囲 
13 - . 0 9 5 . 1 1 9 - 画 . 
14 - .080 .117 . • . 
15 - .033 .115 • • • 
16 .020 .114 . . . 
17 . 1 5 3 . 1 1 2 画 . 
18 .163 .110 
19 .241 .109 m m m 
20 - .106 .107 . m 
21 - .090 .105 . m 
22 - .076 .104 . m 
23 - .053 .102 . a 
24 - .043 .100 • • -
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A u t o c o r r e l a t i o n s : POLCONF P o l i t i c a l c on f i d ence l eve l 
Auto- S t and . 一 
Lag Corr. Err. -1 - .75 - . 5 - .25 0 .25 .5 .75 1 
I I “ " " I I f I I I I 
1 .245 .136 M 
2 - .028 .135 . • • 
3 .056 .133 . • • 
4 .097 .132 • • . 
5 - .212 .130 - h h 
6 - .076 .129 . mm 
7 .001 .128 . • • 
8 - . 0 1 9 . 1 2 6 • 甲 . 
9 - .049 .125 B 
10 .044 .123 • • • 
11 - .019 .122 . . • 
12 - .137 .120 • h h 
13 - . 1 2 0 . 1 1 9 • 國 
14 - .088 .117 . m • 
15 - .086 .115 - • 
16 - . 047 .114 . • . 
17 - .011 .112 • • • 
18 - .015 .110 . . . 
19 - .040 .109 • • -
20 - .082 .107 • _ • 
21 - .088 .105 • _ • 
22 - .048 .104 • • . 
23 - .031 .102 . B 
24 - . 0 4 1 . 1 0 0 . . B 
A u t o c o r r e l a t i o n s : NYSE New York Stock Exchange 
Auto- S t and . 
Lag Corr. Err. -1 - .75 - . 5 - .25 0 .25 .5 .75 1 
I I ~ ~ I I + I ~ ~ I I I 
1 - .291 .136 H M 
2 - .098 .135 • m \ -
3 .063 .133 . L . 
4 - . 1 6 1 . 1 3 2 . 画 
5 .126 .130 _ . 
6 - .070 .129 . • • 
7 .083 .128 . L | . 
8 .032 .126 . L -
9 - . 1 4 9 . 1 2 5 . 囲 | 
10 .022 .123 . u ' . 11 -.011 .122 . 
12 - .036 .120 . u . 
13 .100 .119 m . 
14 - .002 .117 . . . 
15 - . 0 2 8 . 1 1 5 . 画丁 . 
16 - . 0 0 7 . 1 1 4 . . . 
17 - .218 .112 H H 
18 . 0 7 0 . 1 1 0 . 丨 • 
19 .067 .109 • • . 
20 - .012 .107 . _ . 
21 - .006 .105 . . . 
22 - .088 .104 • 
2 3 . 0 7 4 . 1 0 2 . 丨 . 
24 .009 .100 • • • 
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A u t o c o r r e l a t i o n s : TSE Tokyo Stock Exchange 
Auto- S t and . 
Lag Corr. Err. -1 - .75 - . 5 - .25 0 .25 .5 .75 1 
I I I I f I I I I 
1 .149 .136 mm • 
2 - . 037 .135 . • 
3 - . 1 2 5 . 1 3 3 . . 画 
4 - .154 .132 . mm 
5 .000 .130 • 
6 - .088 .129 . m 
7 - .171 .128 . • • 
8 .072 .126 • • 
9 .077 .125 h i . 
10 . 1 6 4 . 1 2 3 _ • 
11 - . 1 1 1 . 1 2 2 . 画 
12 .151 .120 mm • 
13 - . 0 0 4 . 1 1 9 . 甲 . 
14 .034 .117 • • . 
15 - .055 .115 . • . 
16 - .198 .114 . m m m 
17 - .067 .112 . B • 
18 .014 .110 . • . 
19 .005 .109 . • 
20 .173 .107 _ . 
21 - .072 .105 . • . 
22 .132 .104 • 
23 - .021 .102 . . • 
24 - .100 .100 - m i l 
A u t o c o r r e l a t i o n s : LSE London Stock Exchange 
Auto- S t and . 
Lag Corr. Err. -1 - .75 - . 5 - .25 0 .25 .5 .75 1 
“ I I I I I I I " " “ I I 
1 - .018 .136 . m • . 
2 - . 1 2 9 . 1 3 5 • 囲 
3 - .051 .133 . • • 
4 .051 .132 . B . 
5 - .048 .130 . a 
6 . 0 0 3 . 1 2 9 • • • 
7 .009 .128 . 
8 - .278 .126 wwmm 
9 - .182 .125 . m m 
10 .039 .123 . a . 
11 .042 .122 . • . 
12 - .080 .120 . • . 
13 .120 .119 • . 
14 - .012 .117 . 
15 - .127 .115 . _ 
16 .084 .114 . _ . 
17 - .024 .112 . u . 
18 .021 .110 . h . 
19 .014 .109 . . • 
20 . 0 7 4 . 1 0 7 . 丨 . 
21 - .197 .105 h h 
22 - .064 .104 . u 
23 .235 .102 a m . n 
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A u t o c o r r e l a t i o n s : CPI Hang Seng consumer p r i c e index 
Auto- Stand. 广 . 
Lag Corr. Err. -1 - .75 - . 5 - .25 0 .25 .5 .75 
I I I I I I ~ ~ I I 
1 .028 .136 • -
2 .048 .135 • • • 
3 - .115 .133 - • 
4 - .129 .132 • mm 
5 .270 .130 h h 
6 .225 .129 H 
7 .255 .128 i ^ H 
8 - .083 .126 • m 
9 - .174 .125 • _ 
10 - . 0 7 0 .123 • • • 
11 .115 .122 • • • 
12 .450 .120 wmm-mmm 
13 .052 .119 • • • 
14 - .044 .117 • • • 
15 - .075 .115 • • • 
16 - .196 .114 . h b 
17 .154 .112 画 . 
18 .149 .110 囲 . 
19 .047 .109 • • • 
20 - .084 .107 • m 
21 - .207 .105 mmm 
22 - .095 .104 • • • 
23 .039 .102 丨 . • • 2A .208 .100 Hm 
A u t o c o r r e l a t i o n s : EERI • e f f e c t i v e exchange rate index 
Auto- Stand. 
Lag Corr. Err. -1 - .75 - . 5 - . 2 5 0 .25 .5 .75 1 I I I I f I I I I 
1 - .080 .136 . m 
2 .093 .135 • m - • 
3 - .042 .133 . a 
4 .042 .132 • • • 
5 - . 1 3 7 .130 • 囲 
6 - .234 .129 m m m 
7 .222 .128 a m -8 -.018 .126 • • • 
9 .145 .125 丁 圓 • 
10 - .011 .123 • • . 
11 .293 .122 mm-a 
12 .136 .120 mm • 
13 - .215 .119 - h h 
H - .099 .117 • 酬 . 
15 - .113 .115 • • • 
16 .019 .114 . . • 
17 - . 2 3 8 .112 ••圆 
18 .163 .110 
19 .070 .109 B . 
20 .091 .107 • • • 
21 - .043 .105 . B 
22 .004 . .104 . • . 
23 .176 .102 H H 
24 - .247 .100 
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Autocorrelations: EERI1 1 year EERI 
Auto- Stand. 
Lag C o r r . E r r . - 1 - . 7 5 - . 5 - . 2 5 0 . 2 5 . 5 . 7 5 1 
I I “ " " “ I ~ I ~ I I ~ I ~ I 
1 .886 .136 h i h b m i ^ H 
2 .789 .135 m ^ m a ^ m K ^ ^ m 
3 .639 .133 m m ^ ^ ^ m m 
4 .533 .132 i ^ H ^ h h 
5 .412 .130 H ^ h h 
6 .325 .129 u m ^ m 
7 .277 .128 H a H 
8 .239 .126 h h 
9 .221 .125 M M . 
10 .196 .123 b h k . 
11 .192 .122 BHH!. 
12 .152 .120 Haa . 
13 .117 .119 m . 
14 .086 .117 m . 
15 .076 .115 . • . 
16 . 0 6 5 . 1 1 4 . • • 一 
17 .042 .112 . B . 
18 .052 .110 . • . 
19 . 0 1 8 . 1 0 9 . 丨 . 
20 - .010 .107 . - . 
21 - .055 .105 . a . 
22 - .095 .104 . _ . 
23 - . 1 3 8 .102 . 圓 
24 - .192 .100 b h h 
A u t o c o r r e l a t i o n s : PI P roduc t i on index 
Auto- Stand. 
Lag Corr. Err. -1 - .75 - . 5 - .25 0 .25 .5 .75 1 
I I I I I I I ~ ~ I 
1 .602 .136 
2 .240 .135 h h h ! 
3 - . 1 2 4 . 1 3 3 . m . 
A - .215 .132 . 1 m m 
5 - .297 .130 
6 - .418 .129 
7 - .318 .128 h h m 
8 - .257 .126 gBBHH 
9 - .182 .125 .bhhb 
10 .104 .123 m . 
11 .399 .122 
12 .723 .120 m ^ ^ ^ m ^ m m 
13 .436 .119 “ 
14 .174 .117 國 . 
15 - .097 .115 . • . 
16 - .167 .114 . 圓 
17 - .244 .112 a ^ M 
18 - .338 .110 h h u h h 
19 - .279 .109 _ _ 
20 - .243 .107 m m m 
21 - .203 .105 
22 .012 .104 . . . 23 .242 .102 Thubh 
24 .495 .100 I m h b h b i 
Plot Symbols: Autocorrelations m Two Standard Error Limits . 
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APPENDIX III 
Output of Regression on Sectorial Returns 
with Returns on Market Portfolio (HKI) 
as Independent Variable 
FINANCIAL INDEX 
Multiple R .93724 
R Square .87842 
Adjusted R Square .87594 
Standard Error .02907 
Analysis of Variance 
DF Sum of Squares Mean Square 
Regression 1 .29928 .29928 
Residual 49 .04142 .00085 
F = 354.03011 Signif F = .0000 
V a r i a b l e s in t h e Equa t ion 
V a r i a b l e B SE B Beta T Sig T 
HKI .83173 .04420 .93724 18.816 .0000 
(Constant) .04275 4.16878E-03 10.256 .0000 
UTILIHES INDEX 
Multiple R .90048 
R Square .81086 
Adjusted R Square .80701 
Standard Error .03820 
Ana l y s i s of Va r i ance 
DF Sum of Squares Mean Square 
Regression 1 .30654 .30654 
Residual A9 .07150 .00146 
F = 210.07420 Signif F = .0000 
Equation Number 1 Dependent Variable . . UTIL U t i l i t i e s Index 
- Variables in the Equation -
Variable B SE B Beta T Sig T 
HKI .84177 .05808 .90048 14.494 .0000 
(Constant) .03781 5.4771AE-03 6.903 .0000 
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PROPERTIES INDEX 
‘Mul t ip l e R .93847 
R Square .88072 
Adjus t ed R Square .87829 
Standard Error .03710 
Ana l y s i s of Var iance 
DF Sum of Squares Mean Square 
Regression 1 .49806 .49806 
Residual 49 -067A5 .00138 
F = 361.80787 Signif F = .0000 
V a r i a b l e s in t h e Equa t ion 
Variable B SE B Beta T Sig T 
HKI 1.07297 .05641 .93847 19.021 .0000 
(Constant) .05794 5.31980E-03 10.892 .0000 
HOTELS INDEX 
Multiple R .83175 
R Square .69180 
Adjusted R Square .68551 
Standard Error .06132 
Analysis of Variance 
DF Sum of Squares Mean Square 
Regression 1 .41361 .41361 
Residual 49 .18426 .00376 
F = 109.98961 Signif F = .0000 
Variables in the Equation 
Variable B SE B Beta T Sig T 
HKI .97778 .09323 .83175 10.488 .0000 
(Constant) .0A425 8.79252E-03 5.032 .0000 
INDUSTRIALS INDEX 
Multiple R .87334 
R Square .76273 
Adjusted R Square .75789 
Standard Error .04965 
Analysis of Variance 
DF Sum of Squares Mean Square 
Regression 1 .38834 .38834 
Residual 49 .12081 .00247 
F = 157.51546 Signif F = .0000 
Variables in the Equation 
Variable B SE B Beta T Sig T 
HKI .94744 .07549 .87334 12.551 .0000 
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